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“God created the earth, but the Dutch
made the Netherlands”

Dutch &=

Land Reclaimation Efforts
1300-2000 .

f

[ ]Land Existing Before 1300
[ Land Reclaimed in the 1300s and 1400s
[ ]Land Reclaimed in the 1500s and 1600s

[ Land Reclaimed in the 1700s and 1800s 3 i
[ ]Land Reclaimed in the 1900s £ ‘ A o

, brilliantmaps.com, 2017 Eilandspolder near Grootschermer, photo: Siebe Swart
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NEWS ARTICLE | 22 August 2022 | Joint Research Centre

Summer drought keeps its grip on Europe

Exceptionally hot and dry weather conditions in much of Europe continued to Substantially reduce
yield outlooks for the EU’s summer crops.

Summer Crops, such as maize, are in poor condition in the regions affecteq by drought.
© B. Baruth

Joint Research Centre, 2022



Flexible drainage can be part of the solution

« Minimalize drainage
 Increasing groundwater levels
« C(reating a groundwater buffer
« Maintaining control

B
Without Drainage
4
B
Drainage

Stilling Well — Supply
[ Coupled Drains _ [ /

Flexible Drainage and Subirrigation

Concept of a flexible drainage subirrigation system (iMOD user manual V5.4)
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on

GToundwater level
pefore sub-irrigation

Flexible drainage subirrigation system (Narain-Ford et al., 2020)



Flexible drainage and subirrigation in iIMOD 5.4

 Included in the “Unsaturated zone package” (MetaSWAP)

Input files:

IDF-files:

 grid defining flexible drainage plots
(Water Management Units — WMU)

« grid defining drainage base per WMU

« grid defining drainage resistance per WMU

IPF-file:

Point file with:

« XandY of steering location ,

« supply capacity for subirrigation G, O O 275 <ol St TR0 S ety Mk e bt

e low target level - M B Water Management Unit

* high target level

« X, YandZof groundwater extraction location
NoData (-9999) = surface water extraction

Example of Water Management Units



Flexible drainage and subirrigation in iIMOD 5.4

0

1.-
125
12.0

Level (amsl)

T begin Tend
61 91 122 152 182 213 243 274 304

—Surface level (m) Day number

— [arget Level (m)

l N P = f]l e: Water supply period (-)

Flexdsub_svat.inp with temporal parameters and management settings per land use type
» 4 dates for high to low target level switch

« 2 dates defining the water supply period (=0 for no supply/subirrigation)
» Critical values for triggering target level drop:
- Critical groundwater level

: - Critical relative transpiration level for oxygen stress
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Flexible drainage — subirrigation example
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e Some parameters:

(@)

O O O O O O

Drainage base:

Drainage/infiltration resistance:

Low target level:

High target level:
Target level drops
Supply:

Groundwater extraction

* Location favorable for flexible
drainage with subirrigation

1 m BGL

25 days

0.8 m BGL

0.3 m BGL

Q-feb & 29-okt
1-apr - 30-sept
30 m BGL



Results

306

conventional drainage versus flexible drainage
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mmm Precipitation [mm]

Surface level
= = =Groundwater head - modflow drainage (fixed*) — Groundwater head - flexible drainage (no subirrigation)
Target level

* Fixed drainage level at 0,5 m below surface level / +29,9 m AMSL
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Results - flexible drainage with subirrigation
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— Groundwater head - flexible drainage with subirrigation
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Large scale application of subirrigation

=2 m
0.50-2.00m
0.25-0.50m
0.10-0.25m
0.05-0.10m
0.03-0.05m
0.03-003m
0.03-0.05m
L05-010m
0.10-0.25m
025-050m &

Potentially increases groundwater levels on

a regional scale
« Creating a buffer against drought
» Reduces peat oxidation

B s I mes

TP owie AN omas WY o FH mes

|s large scale subirrigation feasible?
Can supply meet demand?
What if all plots drain at once?
Extraction from groundwater or surface
water?
Can the conserved or infiltrated water be
retained in the subsurface?
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: . Potential effects of large-scale subirrigation (H,0, 2021)
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Final notes

Flexible drainage might be one of the solutions for mitigating drought and peat oxidation
Flexible drainage with subirrigation can be simulated with iMOD 5.4

WOFOST-coupling crop-soil moisture interactions

NN N X

Module can also be used for modelling “surface water controlled drainage”

Coupling with a dynamic surface water module is in development
currently surface water supply is capacity limited only
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Thank you for attending!

Any questions?

Hugo van Hintum More information?
Sweco — Netherlands See iIMOD 5.4 user manual
hugo.vanhintum@sweco.nl  section 11.1.1 and Appendix A



Results - no drainage versus conventional drainage
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Groundwater head - no drainage

= ==Groundwater head - modflow drainage (fixed*)

Precipitation [mm]



Results - flexible drainage with subirrigation
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Results -

0.05--0.05
-0.05--0.1
-0.1--0.
05--

385

15 Effect of subirrigation on groundwater head on 15t of August;
iMOD International User Day 2022 Water Management Unit in purple
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spatial effects of subirrigation
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Results

spatial effects of subirrigation
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gqoapsubk
1vtarmn
lvtarmx
x_gw_abatraction
3 v¥_agw_abstraction
10 depth nap gw_abstraction

1 oh

11 id
12 0,TXT
13 192550.0, 386652.0 , 1.0, 29.7, 30.2, 192000.0, 386000.0 , -5.0 ,1

=] flexdsub_svatinp E3 ‘E TESTMODEL_REF prj 3| Bl REF_conventionele_DRN.prj 3| [=] RDI_BASIS_geen-aanvoer prj 3| [ flexd: Tfﬂ:mﬁsmw
1 1 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 0.10 m *
2 2 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20
3 3 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 L :
4 4 40.00 £5.00  303.00  317.00 81.00  273.00 10.00 0 o 20 - 10m|, .S:b.”"fa-"“: d.'a'.”. . Transmissivity
5 5 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 Q 60-90 m¥/day
& 8 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 =
T 7 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 3 o Hydraulic resistance
; 8 40.00 €5.00  303.00  317.00 91.00  273.00 10.00 0 0 20 T 3 15 days
9 9 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 3 o
10 10 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 S =
11 11 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 = 13 m
12 2 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 a o
13 13 40.00 €5.00  303.00  317.00 91.00  273.00 10.00 0 0 20 = Transmissivity
14 14 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 a 290 mriday
15 15 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 20m
16 16 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20
17 17 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20 Transmissivity
18 18 40.00 §5.00  303.00  317.00 91.00  273.00 10.00 0 0 20 + 22m| Groundwater abstraction 1000-1200 m?/day
19 19 40.00 65.00  303.00  317.00 91.00  273.00 10.00 0 0 20
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